'srt&r’snora 

vSffteTt? 

(Reflection of Light) 



«ll»wl *IT C’T’ljPTt *T*R ^S(TC®Tt SlfcxpPi'© «iNg*W C5tC*t 

*fc® v»^ *1$ i ^sota w®t Rpim (^rfl, ^ 

^*utei ^rat wiiwiw w*t %5rw wm, 1^ «w wra w»t ^fir 

fajrc c&N^to w»t i 

^ItM ^T W»I '0|l*lllil 2jfo*ppivs ^ ^T CTfi> £)fc>R* fcaft 

slfoRwM *tfifft5i ^5®r ^rlTHt ^ FlHffw ^t ^ 

Plfl> OT elffcfa frsfa <?lf& ^ 'flMKHAI I ^ ^T*dtW qTCW ^IIMH 

*mw<i SlfeRws fora’flFIt'G Tsm&ti i 




































*l*?Nfts§tiT 







• *m\ 

• «nlCFll« ^1^«P*1WH ^ <JW ^(.vs *II*i<i I 

• ^^JWt^lG5*ri?Rl 

• stf^% i 

• «ii wi4 if *iw &h\m ^r«^T w *T*far ^ ^jNrt «\m \ 

• -pHt^ £ff^f%^ ^rrsrr^t * c it^ i 

• ^tlMi 

• ^JNJt <P*w> I 

• ^ stvpfa mcs *imi 

• #^?r flfar ism $m ^ 

*it?R «*ro *lfiRi 


■SoJlr 





























*o>}r 






8.1 (Nature of Light) 


^Nfii c&ic^f c<iUi ^nt, pr5t ^.(.c^ 'oii(. a ii i vim cpw mm otR, t^tR, 
£5ffi-C^ Ptft, ^1^ m <£lt •rcr PT < tt^ < 1l o il, 'oil^>H, u>*il$-c,i5R®i R>^l ^1^*) 

-qm i 4fljmr om sitoto ~m <?it ^rifer« cstw *&&, cstm 


10 


<■14 


10 


<10 


I I I I 


'SRPf&rtf (m) 

R op 

10 10 10 


10 


FT 




a to cm to qNioui vl*aw c*lto ■#s^ 

^os *ltpr w»hi>l ’It^fHt 1%?^t c<pl*ii^l ^ i ^jHIflul ^ ^ Ct>tPfa "SfTCTf 'oil(.®il 
0>W PfW i 


®ilc, B il vssH i iooH ^c®it '®lo 'sxiH' frr*IJ ^Ik^ 1 , vslo >)l(.«i 

'oik 8 il<i'fl ft"i>*it '®3®t li*)j 'oitc^ i ^siTsraT m fi>«T R»^l ^<pi5l list's 
tor w®t <S5f^ ^si?t wtft ct tfl^ «p<ic«it w®t w*t fcsft m 
'ait 'sitPit^Q to?it m w*t &Nj *ttra i ms\ ftijR cbl^?i 
'8ucHh ftrw ^it 1^ *ituri pift <k<j<p tortfrto pfc^e c^f*t "5^5 <ittsr aiNls ^ 



























































*>8 


’IlNRash 


PitiiMn *m\ <?r faster w wRt 

C*# ^ <ilt ft*tt*T &TOT C^- i£|<P$t T3R*f (Jf^ *tit, w*t 

frro iw wire <?# w *m\ o^us *nt ^ <sic^ 'sjm wt® 

*Ht ^t i W®t fcf*fr 400 mn <3l^> 700 nm ^ w'sw ^T ^ft^t 

ffp«lOT ’lit iw <?ii>fc^ ^srfsrat ^#r ^itwti ^rat ct c&w ^ ci^iw *nt c^rt^# 
^sr ftf^ir ^j*t foro ^nwt i w*t w csft ^ ct5t c^fti w®?wf 

frNj <ilvtt <.'0 Siffw %r ^pf WIT «IM C5t£*l3 ^*11 ^ W(\ 

C5W lilt ^Jlf 3 ®* ^tpff ^jwt <FN?$ *11* C*MWfa¥ ^SHT 

£it% iw ^it^a cfhc® *im i witc® ®iw?r tow m T1®i^i s.oi fw® 
CFNt^t I 

(^ 5 ) ta^JT 


c'©l a wl R*&?it ^RiSTJlw R 4 "^! P# c?|^lw <u<i3R "^Rffa f ® C^rC*!^ i «f)? s f& 

15# ^jc# «iiwiw> *na «iiwi1iJw ^wft ffraiw £#*pPi^ ^ti ^ <?Nft?T 

3 JC,^S1 '0|l(. 8 ll<l cH^jjNR CISC'S ’IRoq I Pile's T5pm *pt a J^I| <J»|G| S||c<P, 

tilt ^IspJH GSlffc Reditu "^C^, <?# ^^c.«ilc<p It®® CTO1 


8.oi to siimwi ^fc#r w« w^i &# ■*# ^wi wifir 

wra c^fc ^»t Mi csfc^s c^s to, wt ^#r 'BiwiwU ^m, ^t 
as$ r arar-flr ^icat c^ ^r «IW c^-c^t c^gfl^r flfc&nm am cro to \ 
to«t ft# ■*# Tft^rPr -5ROT ^5 <7?ic^3 ^rat 

tl^plMVis, ^ItM ^5 ^PT ^lt&3 J l'SC?n5, 'SfM ^5 C^'Q 'SBT51 1*W» 

OT C^r#k WC®1^ lilt fi«1«r-lfi» W >I4CI>RI 

iii^t J R^n 



Pic^ <^c^1 


t=wt^5 TOifir &# c^Pi ^?r *«ii1®r cpifi (tnt© *flt^i ct3PiR*iw<i 

^C3ji®r i&m tW c*x& tH2Hws ^m <m m ^r pw c^ 
'Sft^lt Ct#^tl isffifa* wl^ltc’W <PJlP(^l Rc?f CSfilCa ’Itc^t ^=1 «hltc®l«l 

4JIW<li| CS\S^ WQ 15## H1CT OT «llt«lM> *|5IWiiH^«1 ^ltf5f W ^?t ^T 


V 


C^Wl ioil(.®iln ^TW ^TfC^T ^iPi^iJl t'isplw'a '=nlc®il cist's ’rt?M 


Jb 

O 













































































































«llMH 




C®RRt ^ « RR|tH<| C&tlR CR RtM <?NC® to RR RR»t frRj ffc to 

^ *rNR*1&m rmf ^wsR *tffat Rtcs, cRtpd to rrrI to RRt®R RtRt 

®RR»SR 4RFltop& <MW> <1# I 

RIM V0||ij<|| to ©flic's to toCFl ^ <P<U.'0 tor 2 |Fs«p«ti to I 

8.2 gtf^R (Reflection) 

gjtosR Rtot R®icto rricm m 
RRR CStcto RRto J lN(.»1 ■’til'#Ml 
RRsRftot C5FT ^ 1^> RER RRE® 
rcr £tto®R toter RTtRt RW 
RJt*Rl R*fto <RR> RtRJR CRW 'SRI 

rRjcr riwiw *ntot rr, ^tto 
«ihc«i l^«if5 Irr Irr RtJRt to, rR 

(ifto R£5^ d'a<P«V1 | RRJ ^ RjCE^ 

dR 5 R e tRRc*tlR e fi (fear 8 . 02 ) 

sm r m crcr Mr rirjcr rrr' 
rrr totot RtM rrr srir 

RTRJtto i<pw '3|lc*i CR6R RlR 

sftosRi rim Mr rrjcr ^ w« r^r tot ^ dRwt i rrr toto 
rtm c*nto ^cr rr toR rir ^ c*im i to RRiter rirrt stto^rc « 
rrjtcr dRRR't tor rIotImI rrr i 

Rtto ■R®Tt *mic* RIM 4R» RRCRR RR®t, RRR e tRftR RRMR RteRR RRJ RRJCSR 
£lBlleri ^f, (tot Rt «IRR ^ttto CB^t C^RR?) to$ r1c*iR fato R 5 ^ M, tot 
CRtSt* iR^ 4R? C5RR CW RR®T, to ««l®Rr RRJ CRtM RtRJCRR RRRSlR to, RtM 
RRIRIjRRR C5tW CR3T ^toR^ltofto WT CRER *ft£Rl <p|cto 

Rt d^wt RjRrt RRR WQ R*|R SNR' iflRl Mr RtRKRR Rd R®It R^t=T 4R# 

RtRJR RlWT RtRJR'G ^C® RRr i to>I RsRT R®TC® fir RlRtWR frr#R RtRRt 
RRRT tofc® RtMR SltoRR SltoR^ (R (to PPTRR 

R1RR RR0 RR (fR5Rt RlfR) I RlRR RR RRRt Rt*0R CR tolER ^ RtRR «RR to 
iRRR 1 r^| R® 'pTRR Rtl 



8.02: ^ RtRR (RC^ RRJ RRJR RlFlR 

efi*HH, dwf«c*rtR*r i 
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8 . 2.1 giro<p«ntin r 

<rwr ®itcn qiaM «>ui«»i3i w 

dR> 'SJt^ C$|C^ ®RI 'STRICT ®ftCTt dj^f *fcs «|N-S|| ^ft*flvfivs *fCT ^ <?lfi> i£R5§T 

mm 1toft ctRIR wv *ict 1^ ct 'AilwliSi sttof^s ^CT, <?ftf if^ftt ^imI^ 

c^it ^t #%i 'aiiwto #*tr »w 'jirct ctct* ^t 'strict* «*!* 

R’^t's <£TC*T *IC® £RCT^ 1^5 CTC® 4^T m *s**RT ^*CT *CTl CT 'silc a ll < *» 
*ftft ‘ilOT Rtjpc'o »£(*? CT »I*ft "^Rt ^ft CT*tCT> fR^T dR»ft 

Ws®T ^**Rt **CT *N3 I (ft® 8.03) 

ct ®ftift sm wr ctc® fl^r 
■strict ctrr '®ri drcn>t 
®iM®® ^ctct ®iR*t *®r, 

«lMI's*< ®fttf (XO)l CT «lf*nf& gji'8<pPi« 

(OX 1 ) <?ftt 8|F®<pfa'® ?pir 

(«W1$ <ilw^ c<ii>l R'slii sjRjC^ ijc<P 
*llw C J l'5| £| (Gift's SlRll—i£lt IRjtCT 

PllJt to qlMlHl WT Rt l) 

®lM®® ®f*lT ®CT* ^TtCT CT CT^H ^*CT, 

PflJlW *®R W®* C®H (Bf), 
sjtoto *f»ir *tct® ®w ct <?m (0 r ) 

*rct, Rto *®r sfto®R ctsRi 

<w ^rrsrar ^ar # r^tc® 

*1#: 


ft® 8.03:aR* ’ s rr*tr 3 T ctc^ ft'Sfa strict «iiwr 
#wi 



aRsr ^ar ; ^siMi^ ^ twm to ®iR*t ct ^RT **ct to%R 
aitofti®*fti!ft »r®m$ «it®CT i 


fi'o)« sj®: 2lto®R C^lft *CT ®rW1®* wltHu ^RR i 





eW: 8.04 to OT*tCTT ®RRR # ®TR*T KW ®llCTi ®RN1CT x t^jC® l£ R 5 ft CTOtt® 
fit«i CTR*if®* a!f®ft* ctjrr w 


































































TOR 8 |R>^»h 




TOR OTtfTOi CTt srf^CW srf^fojfae ®M TO, 4TO 

b»1W$ <*ITO I TO$; 8.04 ta CTTO (FfTOt W5, OTTO^SPR^IJ 8|ffcft? C<^ft TO I 


'smprr 'sriiRt 



X" X’ x X' X" X’" 


fwj 8.04: ^ J l»)i*®?ll e l 'oilswln "srl^tlW <44»fi> CRSRli® x ?Wt ^c«n ®>R SjR>R»( x' 
^ x' 8lf®R«4 aflfcfiw x", x 1 " ... fcaft ^C® <iltW l 


si(v»«p«ic-i<si ^ft> ^ar^lt sjRxperi fag TO Wf % ^tt R®rc® fa 

S|fa*MM<l *MtbU| ^lt ^ifa 4®]^ Stfa^PSHTO? £|f®iMW« ^RT ^ 

TOU TO W ^r TO*r aim ^g, fa®£ slfaroT R*nfi> c®t ^ 

®tf?Rt? 'SRI fcoflf gRt <$i>t ffSt c«ic<p|c-il ^C5T 'TO! ^C® *TOl <P'®5^ 

ell^WH TO CT^R URJ ^jaifar TOT (&WWU (Fresnel) ^ I ^t C®R?t TO^ R? 

to fro, ^®rfarcfr cro ^tot-tots 5 ? <?m w«Pt^ aifaro^ 

®® c<if"l (fSsf 8.05)1 t'»l a «il j il^l<iH 5 <pwI <pk& £)!'s<p«n*i ^ gR, gRT 4% 

CTO 5%, C.'O'OW fag Slfagf^o TO RR I fa^j StfaWT TOt *|fw C#f 80° 

faRt 90° tfRT RWfa TO®T 2 ifc*M*|V 4 TOT TOR C#1 <RE5 gR I «rHI*ll4 TO* 

to *fffro croit <?fa *tffar to crto tot i 



faf 8.05: R^fl®*? <Rt*t <Rf*t 3,C.°1 SjF»<i»®'M '3)C»l<P Rf*f *g I 


toRmh, CT-ioir wift 






































































cm 

ruriw* crI-rcr* r\s «£w®r m «rttR Afar rs crcri fay R?f& «ticr 

CR*RR <PW? 'o(l»ml RRR R^Sf ^ff'StR RlR C^ttRtR <£R (FtR, Plfi> CRR RlR R»^l 

^o|R RlRtfi* CR 1 T R^f? TOlt R'Rtmi RCR RUs RtCR RRR c'sIrsI CRRCR 

^ItRlUS RtR y*|fclW$ CRRtCR f b$Cb RRCRt fa^Rt RtR ^iDHtW R^t RfatCR (FNttR 
^E><fCC) <p|(,®ll I 

RRR§! R>|lRCR RR®?, RtRtRR ^RlCRtUs 
(RCR^P RRR RCR RRt ^ItCRt), RflRCR 

R^Rt wt ricr, r* crcr* 
w®t Iicrj* 'qRr 1r®r r>cr, '©1^ 

RRt CRUs RtCR CRRtCR RR RCSR RflWt 
RCRCRl RRR RR^CRt R? RtCR ^R 
CR*ttCR ^iMRI'slW CRRCRt R° (RRt RtR 
Rt-W 'RtCRlto RW RfR R«#R 
fa*!Rt RM WlCRtl RtlOTlUt RRR 
<ifa>t RlR CRlRtR fCR RC® «RR 
CRtRM yRT>t RtR R? Rf5t ^5RI RR^CRt 
R^ CRRR RCR CRR—'©It; CR 'odCRllJ! 

Slf^RifR'* RCR 'HlRItW C5ttf RU5, 

CRRtCRRlR CRtUtfR? RfcR 

Rt 4Rs CRtRTR ^RL>|C<P RCR RR RlR I 
fap CR RRR RfSf Rt^tUo RR R* 

4CR RU5 ii|R° Rtst&l Rf®f R|\5f «IRt 
RR R? CtlR*! R»CR CRR, ’®RR CR R?t>t S|I«<pf»lvo RR CR^tUs RR®f R|®t ^IRT (.<p|c*ll RUSR 
«ttCRt RtCR Rt RCR RFsfitCR CRRlR R^W I (fat 8.06) 

RfR R’Pjff RlR *S|tCRlW> ^ CRIRM fR 4R? CRRt RUST ^StRCR *fRl3|C<f> farR RlR 

CRRt CR^o RSlRR iflSt RtR RS CRlR«t RtR Rt fay RMl*lM> TB|R Rf$R RUS RT CRte CRRtCR 
RRCRtl RW *fMl3t RlR R?CR CRlR't RtR CRRCR CRlCRt Rs £l%R^s RRCR Rtl Hr 
«*RS^ ^ RfSf PICRIC® Rt^t RfSf CRRICRS CR$ R^t CRMR fR ^JCRt^jfR C*HR«t RRR 
CRCR RCR CRtRfR ^R CRCR £|Fs<pPi's RRlR RUs| CRtCRt Rs RtRCR Rt RCR CR&ICR CRRICR 


RtRf (RR^°s) 



ffearg.Ofi: iflP¥§tR^RRR^ C*f|Re| RCR CR&T SlfSRfR® 
RUT (,-1L> [(.<??. ^sH Rs RCR RCR RR 1 


RsftRtl 








































































*11*11* «!» 

8 . 2.2 ^ ^ 

®rt?rcf unwin 'W *wpsm aiR>*MW4 *t^s 

«m?F, siwj^tji aifcwc*M ^ar csiw wi^t <?flm atfwR <?m 
art^fsTs^n ^ ^ ^it ^r aiww&i aifwm ^ar ctweft 
taw ®rwfa c^tpt «Jt^ ^r Kil^«i**iwti «iic®ii < p sRii^i 1w 

C®lFf gjl^suppiv® ^ | ^Fo«P«lW<l *aifc«l1«1> *l*lhMlH ^ & fc® 

sl-jifnc-v sejww *fc® i (tsar 8.07) 4 <rapi?r alFo<p«i*iw» ^prt ^Jt*® ari^F®H ^®it ^r i 



8.3 ^tofl *N*t (Mirror) 


®nwr ®iHHt Ci^fa) <ra*if|i « 
a|fo«p«nt»m ^lncK **Nj a|R>Rc*f<i baR ^?r i ®it5MT 
£®ft ^RT <PlC(«l C*f^pi all\s><p®i<.n vSHctI^) 
j*m atm <&m <pt^ mw* *$ c$& 

4% ^tPft Sil«<pp|\s ■^e c^m ^ c*fo^ 

®rtM arf®*pf*i® ^ir rpt cffi ^fr aift>R*l& fcoft 
«PW i uSPic*q»H ^ ®RJ 'q’ilu^jh (Optical) ^wq 

*m ^ atf®Rvfl» ^ 

^tr ^t ®ui*j]RR*iit»i4 aim <&*$ ~s$ <?r 

aRsfS 496 ^H<p| '0||«l<pfi» 96% **!*>, <4 iJ^Sf Tjjr> 

atf®% Rt ^pr (ir^r ioo% atfeR* t&af 8.08: x srf®% x' 

O 

'y 


























































8.3.1 Site* 


R*|R 'SltRRtR RtRER %Pfl ^sRR tetR Site* (FtRffs <H'Q, ^1 ilHlH R^tf 

rirw ^ c^ram rcr siteRft rJ% fa* wsgf c*irw ms i s.os 1m whctt 

rwicr X aiRsfi* RRg PPIH CRW Rfrr AB Iloilo s|lvo«pp|vo ^«it^ O 3 ^ 

^MI^T CW = e|fe«pPi'8 C^t*t) i SlFsxpPi'o Rpfl^CRlW ^sflRRt RfR ^lloilR C 9 !^! olfvaui 

ffifc rw rcr RRtcRt x' wjSI^v* rwwi w x 

alfoR* i rFowIo RRgr® 4 ^t>t Ir^ RT wc^ ^sierr^IM t^f Rtw* arc* filter I^jr assist 
o^co ziI'sRvf ^«i ^(cut o^l^o site* £«lo "5311 


RfR ewlPiR) omio r>w siFsR^n»<i ^sjr^rir c^nie^ ^ rsrrw ^fi> Rf*tr 

«itow rcri ffeqfct ^flNrt ^ipw RR®r rr RfR « ctW •W'olw RpQRt #i|fi3w (xp) 
««wfl» Rftr tew ^r? ta crsicr cr« cR»tw ^ir RtcR ^rrj crwimi 
4RsEt Rftfw (xo) fiti opx <sr? opx 1 fargsr ^ wt i vspfte xp = x'p vatR RttR x 
tefx' 



at*: 8.09 ffpts OPX OPX' lapgv 

^R: <5«ttW ZXPO = ZX'PO ^1R*1 
4R* *W»M CRS^g XP RCB5 <ail*Ml4 
'ajfot rri sjl^<p«ic*ui Irrr 'qyiliD 
alteRR CTOR RRlR 
ZXPO = ZROA ^ItRlR ZROA = 

zx'op ^tosf^ fargw opx opx' 
<*rt Rtwr op RtRm Rif «<ro RtfR 

PtWO WtR Tjfij RRlR I OPX a|RS 

opx 1 far*®? wi, xp = x'p 



t^R 8.09: X ^R’RttRST O^fiJo £|R>R*f tHRIo 
WR XP XO a|^ Tjf& ^ollWR Rptf RJR^tR 
<poIr RC$H> i 


CTM '*llilHUl RflRRt RfR aiR# R*gR fitted (Ftfr CRte R^ Rl^R RW ^FTS 
CrH> Rm RRI R^tRR CRRtR CRw «ilc a il ^TlRW 0 C ®1 RCR "5R CRRtR (SJw wit'll , o|lc*il 


























































































*tcr <4i i H'oiM ifr#r srf^fcsft^i, 

PP^Ift*? J lR>J *o||t®ll 0<P?5l'^'s "5^1 C^Rlt 5 ? C^k<P 'a||(. a ll<P <lf*l| C^?T ^«l '0|lt J 1 I 

sifoRyw ^i 3 ^ sit^R* w <aft mas fan ^sn?^ ^tw w to i« 
cn srf^fa Nt ^r, pt*hp? »iR>j<hm« ^iOTt <^#^o nn «*et ^ 

8,io fro? i*rc>fi> *nar faj ^r ^cn 4 ^t>t R^vs sjR>R* ■#stw ^ c t Ntc s it 

X WY fa* ^lOTt 'SlIiHlil 2|R>*f>Pl^ ^RT ‘*I«f1^sr X’ Y 1 4 'SMl*A« 

stf%% teft ^srcn ^r<k w ^ C5W ^tcm* <ifa x 1 »*ro y 1 <stc^ i <?Nit 

XY <<Rr <71 Mf X'Y’ (IRT <7$ 

Wl XY C® ^StCsRT ^NlR ^ 

^131? fa^ ^ YSRj^r x'Y' C&Q 
'SJNI0 X|*fca? fa^> ^ l 

(a) fflCT ^2^5 

(b) *»rcm r y 

(c) c^ilerl 

(d) ’Pit 5 ? fa^J?T fal 8.10: XY ^gfa SiRRr X'Y 1 

^itsrat ^iHW «ihnmm Rqii>jMi ’rtt ^fa?r 1®tfa to* ’fiat 
^rnm w*r wv *ra???n wm^rr wfii wer sif^fa fa? *ti0r, w 

*llw, Sc*i3l ^os *Hosi ‘*H r iR > Cfcjfc R»“<ll ^S'Q ^C'S *Hcn I 

(^) 
































































•PiNfasH 




r 


t® 5 # ^nwr $*Bit ^ w (wi^T <ira^r 
^ *ltwit *mr) Ww H^Bit Q)'s?'SrlfR»'o|« cm (fear 8.11) ^t*Hr %?1 
^»«i<p<iI<i Hffscr ^ ^t fro %?r <p|u><i $<pwk<p Rj'getl^l'© 
'oiliiw* '3tr*iT 1 aw *rt?*r *li® 5 it %?r cbc^ *tpq 1 <*rett?r c««w ^c5t 

^f® 5 ? *J%, '5t®t ^ld>3 ■gf® ^vajlfn C3C*1 ^J *M fef OTO*lt I ^ ^R^nt 

BNtfa ‘ p tf^ 1 m Sics* (kaleidoscope) ^T 1 C 5 tE*l «#fBT C 3 £*t an>f 

BlfaPQ vs>Kc«1 *i\bw> OT«IW I ^\5 CS|W S|R*P«1CHI Sites'll i£R\ 'Sfa 

S|fa*MW« ^tm <flfct^ti»l csmm W* *ttBT ^ TO 8|fo<M«| 
s**i, R>*$ < PjHl^.cyslc j *Pl 9 f s^lo ww OT*IT w^lw ^TMI'ai C^M 
'ok.«is > esPl '©l^. gjf««par|r|^ «i(.*i < P esPl 1 





gfst: *tf(b 4 fffum *ht 
«ll?lll w ^s ^c® ^? 

ter: 8.12 fRSRT ©tilfifvs (flBF 
w to toto fcrtr 0.75 tteri 
tout ^jito ^Pr ^rtwr 
rtw 1 ffifir TOtf Itet 
10 ftfifir ^bt TOtf cstro 
'ailiHM &Nj 

C®tTO fatTO ^5R# 1 C®tTO 'Slt- 

tot Rrot toj wfc TO TOrFtm 

^TO '®|W1 C^T CTOt^ 

(R* It? tot «jffaNj ^t?Rt fipr 
c®r? tar) ta® to ®tw? 

?BTt TOfrNl ®ilii*il R»*ic«i^ ?TO 

bC 0 '! SICS I 



ffear 8.12: sjRjRv c^Ni? ^srj w?w? 

2|«ll®M ^1 *Tf I 
















































































etst: ijfi> ^Ht « 60° <M 

(f^ar 8.13)1 st^rsf <oiNti<i 6o° c® c*p®it ^ 

«iic«ii<p *itw? 

tS^T: enlRIvs <slw» B Rijc'® 

^C<1 i£R° A' p tf)'© Rc^» g|R)«Pp|v© I 

tBar 8.13: 60° (SftCft ?Nt ^ 
'«i£|^i^® 60° «5tc*f 




f^8f 8.14: <fu3i R«l t<plc.*il £||'oR*f tvoR <p-fii i 


i£(^f «c*q«p|-fl 5^c<l i£|^T MlC'i’Sl "STtC^ ^ C^|T> *£RSl3T <PM <£R5T>t ^«r® 
CSltsRtf^? ^TfsiPT ?lC«lt i 8.14 tSGft (JNttfft ^*HC?f wlwilu *HC*f '*M 
'^t’t'Sf mt\ ^rW <pMce? ^5R C^Wa fflCft* '®tlc«nl 7ft '©K(.°i 

c*r*nc*r csfl^fc f*Nt? t£R^r JiftAw ot^iwi ^ito- 

c’t^PT alfcAvni c^-^5 «fti dl&AvflS % 

(?ftsft R M? ^ 1m TjTO?? ^5 *ft C5^? 

sifoAvft fcrtr, eraser w ip fcsft 

w ^\5i <£i^ »M%c® Rfr c?H ^ftcsrat fcsfft ^ i 

___ J 
























































afet: 8.15 to Ctotw ctowt TO CtotW ^ 

« AO to? BO ’l3 3 ®n3Rr •HHM HW 
to^i to toci igft <.toM to tofl* CtoRi 
tofor 

tSto: AOB Cs CtoR g|^o ^ai a'OB ffs 
CtoN ^Jt's* tototoR SiFoR^ l f3fa (toto 
AOB' C® CtoR to®* 8jf«%l 

tot, ^ Ctolt to toto filtto* to to 
tow 4WIWI a'ob' cwr atftow* aifeftw 

fff*lt *lWi ^ A'OB to £|R>Rwi tSto-Rs 

alfto* to to, ^tol* aob' 4? arifcfiw* 
toll-toft £lR>R«f ^.C's *itWl ®W S*wl i^to 

aif®tow to to to to toito ^tto to^iw (totow* aiftoto) 
to ^,1's ^ito to Rc^i^t • 



to 8.15: WIW tot Tjfr> ^m 
to rIcvb-si "?to to to stf^pR i 


8.4 'oiliill (Spherical Mirror) 


tom tont torat tot wwft 
Rltotw* c*ti% toRt torat tot to <Rto 
»ltft—to' c’ll^k totto ^fr R«jiiR w^w 
to* tow to^fct <mr to i c?tt% to*t ^t 
tow* to ^Itw—to»®f to? to*t i to^t **Ht 
ctocto *ltftoR cto& to <5t& ^*it *l 
^ijtgjtftotto elm Rita torn tat 
(.’ll^lil ^lt?Rt taft tot tot I WR f’ft Rt 
'sui'jplRaioHi aim am\ to to «*fir tar 
tow ifit c»n% 'aiRMifiS toto r e it% 

to-ii to i 



fi>W 8.16: dNws Scr5| ^ 

i^ttto toto 'tost i 




























































8.5 'S'Q </ 1 'oilflll (Convex Mirror) 


csm ^ «wSt ww ■Btror %rt rt Ftros ^»r feR cs^it fnr cb^t 
TO TOT (fw 8.16) ^FT TO5 OT OTTO ^ FeRR Ct^Rlfr CTO 

FNtOTG C*lfl> TO '^Hlyi4'e|« C^S i 

»iR>j<p|«ra ^5T TO 3 ^ Flhws Wt -53 i «nt FlFR^ "TOtf r (fBar 

8.17) 'SR liR^t TOt F»t& 'SR ^Q«T '5f{*tfiR CTO> ' 0 ||c«lh 8 ||wp«lCfH ^jTOt 
TO TOC^I TOlt CTO TO TOUfii blufitw TO, 

sfewi RfTO 'o|l«.«il<p <|PU’JF|I ^ «ilii»il* wcej'fl iTO* 'SIFT TO OTjT^I 

t ^5 FlE^ ^j®FT CTOl ^ R*^IbC<p TOf FFROT f^l ^Ff «nlil*lta FI ^T CTO» 
SiI's<P«Tl ^ TO TO Fl^ ^ ifl$ 1^5 CTO FPtTO >j«^li»w» 

^Ff FFITO Tj^ (f) l 

«<R*r fh% toto « *r iiwter ftitor wn Irow toir to® *nfit i ^ 

Flh^fii* TOftf r ^1 ®1TOI FFfatR TO r/2. 



f^ar 8.17: ^®T «ll?l*ll« FF1TO *j^9 Flhw« TOTt^ l 


fiW: sRM ^>wl f = r/2 

TO* TOR TO, iTO Wf TO® *flTO *t, ^ *TO TOWft 

sitoto® ’tiro i «rar to Ftt% toto ^ tort rtft >ri*i®«h # tiPh a ^ b 



*W^waspr, w-io^r ea|% 
































































*Mv|T^aa|l 


CPfcP X fovps ^5RJ <£&$> Y f^jffa (fe 8.18)l X R^C® 

<? ifi> siRxpPi® ^5r c<ilnc<p ^c 3 ^ Iro ^rtw i ^rat ^ c^nfi>c<p 

C*1MM»4 CTO 0 1^5 <#*a ^® ^ft f <FN1^ *no* OX = r (C^IW3T ^It<) l B C«IW Of 

y Rratp® c 3 ^ c 3 ^ R-nt® on 3 ffl?r 0 ; ^wi^t cro <pmcs?, i by 


iW* 2tf^F®H (TO 0 r ^ G»lfl> 
£|R)^R|V8 TO YP to TOl « PY 

ox wMIm* F 

R^t® c^f <p^(.<i i 

FO = FY TO=f OFY Ri^OBmI ZFOY = 
ZOYF ( 7 R ^5 ZFOY = 0 * ««R* ZFYO = 
0 r 

FY = FX XY TOtf r fflOT 
C^Jl> ^ ^a*fa ^ ^fajl ^S«T 

FO = FY = FX = r/2 
C?pTO ^ f = r/2 



1 m 8.18: C'lt^tw ^S*! ^rrSHt ^IH 0 ! 

FlfaW SfSH t 


an* ^iwr c*ti% few tort ®tror ®m c?pTO 

^iT: ®i^)»i i 


TO?T iW c*t1% wiitMl* w slf^R* ctot to * ctR* cWi cstsrat c*rTO c*11% 

tor qllMltl elfcfi* W ^5Rm f%^ C*tt% C 3 # ^1*®*T iTOlT 

®l<li'®<l ^TO *ttC^, ^TO <Rfi> f^fT TO <P# (TOR TO I 

8.5.1 

®tot ®rt^ TOifl &r«* -qRw« ®T5?*i^t c*tt^R ^s«t TO«ih 'srcssr to? "to <o^ (rote*? 

faro <rosa 'BitcsT ^ c=msft <*r^t firffcftw <rosa *n« i to 

C’lt^hf ®'G W 1 ®(I*|TO £|I®R«(li> t^.l '5 <?fTO 'TOt l 


*o*1r 




























































wilWH 8(f^PFT 




rtl% tor ^rfercto fcsfa p c*# CTWfir ^ c*tt% ^ 3 ®t 

W|l?l«il?l "#5tw SlRxpRl® ^ (?# etHc® ^ I 'a||C«l1<|i ■# C^t 

c»n% ^Rm 4i7T *i$e* ^Br i fa# tern #iw 3fr*MW4 
faR ^l®lw slfcR* ^ C# ^*ur <p*g® 

(i) ^PT (far 8 . 19 , XN tet YR #lT) C# WlM 

sifapte^Rr ctIw c»ifnc<p$, Pr i 

(ii) sr*jK w*p?r (fSar 8.19, xp) #i[fi> sifaMwa *fir wr ^ <?r 

lift# (pq) c^pW^t^*5 (f) c^’^ter 

(iii) v *l 1 C« 1 l 4 fa> ^®T < 4 fi> C*rfw C*lR<P 1 w 

ter 1 C^twr «ilc«iM» ^ (fear 8.19, qp) c*l«>l»i ^ c# 

£f*ff*T 'OK/spsi « *TCPPl®T (PX) £| 1 ®«pPi® I 


®ll*l?ll ^ fa# faR <PM 8|f®R«f fc# <PHC® I 8.19 I&WI ai#| ^3®f 

^IfiRBr RRCT XY aR# ^IW Y CSfC^ ^R®TT R fajS® ^ C# «W®lM 
£}F*APf*i^> ~sm ^strbt y tested 

Iter *TRT, ^It? ^ XY ^p Y fap 

slfoR# ^ yo c^Wq ^1 

c# fa> <aW ®rhc® ^cer x faj 
cr|^ 'oiuPtc<q» #tr 'oiWc® 

«ii>iIcm c# tartar 
x siFbR^fE5 
cWr csfcp # cspr 1 



x 


Y 


liai 8.19: Sot 'aifii*il<i uwflJ ^5 XY wPpM 
pC**T £®»C<r m XjFT elf&fa X'Y 1 C# CWtff 1 


X fap £|R>R*I C^?T <P^l3 'StU 

#iT 'ajfaw ar# "STOST 
»«i>ifii 0 ?m "P ^#1 YR 
#Hf^ W WSf *1^«|M £ff^q#o 

^«i y Rc<p ter fSttuf^oT ^ 

■#Uf^G f^s ai^'oiM n R^c® siR^pRi® ^cn x ar<r ite^ ^rtw i R®)?i ?f*iif^ yr 
aw rw >iiii^H®iM (?rc® *nor, c^flsr ^s®r «ihhw p "K wt*r 'sjpt ^ 

(?PT F ^5 <St^» ^|ww ^>lw^ ^STfeWt FP C^p - ^ Q <flW tes <ilISc.?i ’Tttl 






























































































w 

Fp oNIter ox x' fajps 'mvrfx f^r 2)R>Rvn5 X' fagffsi 

x' csic^ oy grr «*i?rPiter y' f^jc® c^§ 

f^r «ifo«MHlte x' 1^5 c^iw <r ^iwt «e)i>iicw 'sre*r ^ y f^a?r eifanulte 

Y' fl*5 «W I XV ^RXYil? £tf®% I 

(7H1^ X'Y' *R w XY C<lw £^iTO]ff ^®T ^Rt W ^BT X'Y' 

W C^ I SlI^RGR %R <imls ^3«T 'q^'sei '0|l?|*lli| glfofa* ^i1<M i£$ 
*P*tf^fte ism csfPT RNt nw»h, t*lfi> ^lnl , 4R'»>l(.»i« ^ £jt?rtw%f iR>tet i 

<RW$ -TO X'Y' &m >|R>J«>IM4 ^It Rb^Q'a ^ ^t, ^ItM 'SJGT ^ 

if% sdvsRvfU ^it^i inter «mh^ arffcftm ^rNm^Ri? mlifiMw *iw 
' 5 ®i*ii ^*w * 011^1 ^®i(.'o *nfir 

(a) ^ W^m ^c<i R*n R*<j*i 'sjRNtGT i ^§fte tjv® 

(b) srf^f^nite '3i«qi j M><i 

(c) PM 

(d) ^ c^lte, <^fi» 'S||*i*il cs|R» ^ *ltw w c?)te i 

8.6 ^R^®T t’llflii 'oililll (Concave Mirror) 

liRster W5W b|V)Cb<j C&51M Wttet ^55T 
cm% ^ft^r^s *hhti csm\ m\ 
blUtM QettbM fa?? T§m 5PF 

(fear 8 . 20 ) CT’ltw csftR stfefojlte cflte 
iRS W ■5W8R ^ <R SlfafivtfS ^ster I 
c^tsrat ■5 %®t c^rr w»ibten ^ 

4GT CR*tU5 «, w C*RR Rl$*li3| 

WHW <4<llM 'Ollc^o 'Oilers IJCO ' 5 RtC® ^TR, 

c&ttz cm* <?r» ^ejcs 

0w *iwr t^Rt ^r 4R 
^tC*t Sjf^Y fcsfo spot's C 9 traf^ 

^ J '§S file's '0 |I<pI« C^IW ^5 2jf%f^ 

<?<\C*> ■Pflf^—^ 8f«R ^5 2ilv»I^»f (R*fc5 



f§3f 8.20: ifl^lte bl>iti>5) c l »'oW5) 1 ®f?f 
'0|<l's«1 C^tl^f 'oii^l'ilil " 5 ^ ^fW i 
















































































RfeR? 8l1Vs*MH 




Rfi* i Rt$TO tor tor tocr rcrt ^rtot tor to crto Rt$w? sriRtoftt 
v»c,«t>i to c*tw i <jjbiw» * 1 ^$. *ifro “Tt^, «art?f <4*R to to? ScrR c?cr rw i 
(row tor Irsr « to tor r? TOt rtoiI; WJt stf^fro fcaf? rrw 

Rl?ft—^ £fTO TO*! v&G*T>l 8|l'®fi»l CR*lf| l) 


Rice& crow to* i>i*icn r$m? TOtSt tor? tor «ro* wrm? wflst tow 
tor? tor rm to i Jitoit?? tor*t tor tow ^rSt cr*icr? TOi 

TOR* CWt? R$,w* TO? C?CR TOR grf^Fto TO®t, '0|<i's«i TOR? C?R? TOR 
t'O'OMI* 'q<|'0«l TO? c?CR gjiwpfovs ^t? i 


RRfi> TOW TOR? ’iRTOlR TOR CRR 

tor? ?toteR sttoro?? *m <xir 

1**$W> faPl'o TO (fw 8.2l)l ^RCR^ R?5 
«£lt toft TOW TOR? CRtRt? to W* 
csi^ to[ c?er <£i^ to[ «#r ^^51 to^ 
CRtRPf ^i TOR? ?to Cat TO CTO 
TOR $R? C^ RtCS?§; TO tow fifR® 
?R? *tRS CR>t CRRt R?W?'faR TOttW 
TOW TO C*f*lt TO? to[ C^ICR 

tor^er tiro ^i toFK ct*ito 

toe® C*fNfWl? TOt TOR TOar TO 
TOP (Rfwlft) CRITO to[C® C*fNfWt? 
*1? TOR ^tto CTO RCR (TORft) i 


«ato 


. r ; 


4 

' 2 “^ 

/ 

r- 


\ 

/ 



^1 

, r^' 



^ r ' 
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L--"' 


t&aj 8.21: 'oi*'s«i TOR? (RRlR ^5 
CR®IW? RtRC# Rt?R I 


tow 

fiW: W 5 ! TORCR TOR ?f*r CR% TOW TOR tow RTOt Rf? TOW TO 
CRtRl^T RR? 



T§R?:R%n 


TOR? CRRWQ TOR <flR$ $«? CTOflTO, TO R< CRlRlR ^R5 RTO RTO 
R%T TO CTO tor TO? TOW TOR TOW TOR To To i TOR? ?Wt 






























































































■i.'SO 


to©r ctorr ^ to^ rjrito tor 5 i 4# -pf ssm rri to Rt, Rnrotfl 
smt*# toicr TORt o©mto to® czps faro i 

8.6.1 ^5®T «HiMlil Srt^f 

tokr 4 c 3 # TORt rrcto rto w?f tor to* ^s*r toto ^ 

torrcrr stfefar Mr toh tos*t toto ^ rrcrr siMrr to rcri TOftt ^ 
<?firsr ^ ctof rsr Rtror torrcrr siMrr Mr ^r, c^pr^m ^ ctof cRft 

*jRS5 RtTOT TO RR 5 ^ £|I\sR«f M%TOl 

<?# ^ rrr tot tort toto Rftr c«tt%r TO5*t torr <?Mcr drofro ^ <?# 

(TO CR^ 1 CR% TO©*T TOTO M# lRC*R ^TOIR 5 R^R dTOTORR %R 'SfHC^ 
■#5tCR siftoR* Mr TO <7# RJtRf <p«k.vs TOR: 

(0 ^kto Rftt Rjmttf rrrr Rt <?ra cto^to (fe 8.22 , op trot on ufar) 

C 3 # «rw^>lc-q 2 |Fs<pPivo to cTOr 5 C*TO 4CTO f^R 5 c^fnc<p^ fRCR RR1 

(ii) Sim TOTO RRtTOM (fe 8.22, XQ) Rf 5 # dTOTOR RR CTOtR (F) 
#CR TO (Qf) 1 

(iii) TOTOR^R ftR 5 RfRR^oRCRfap (TO <*TCTOMw%R 
Ito '*im 1 <TOt^ ctot toto Rf% (fro 8.22 , fq) ctopt #cr cto <?# rrh 

'oiws TOR '>i»ihs<ih TO (QX) RRxpfa'© TO • 

toIcr TORt mm torr ^rj rMrr Mr rtos tor 1 

8.22 fi>SR TOl>t TOO*T TOR CRRtCRt TO^, TO©*I TOR# CR CRhc<PS TO*t (R^ 
CRlRCTO CTO TO^ 0, TO©R TORR (TOR fR^ F 4R* RRf TO XY R*s^R Stf^fR# 
TORt Y fR# (TO TOR TO5®T TORR P 1RTO dTO#P© TO TOR 

Y TO 0 iRTO fTO 5 iTOR TOR1 CRtRft TO^ >*# OP CRRR 1%*Rt TO Rf^o TOC*R 

CTORt ^S\ fa’^C'© RTO, Ife CTOIR (R^ TO C 5 # TO mUS TO Y 1^[ CTO 
TOfTO TORt 4R# Rf^TO 5 TOTO TOTO fTO TO, TORt TO C 3 # RRf| Rt, 

TOTO TOt X fR^#R firi^fRR TO^RC® *i\<m$ (RRR CTO Y iR^R 2##TO R^ 
TOPt# TO RRt RtCR 1 X I^R 2tf^fR¥ TO RRC^o "TO ^ CTO^ ^ CRRt 'oitao© 
TO, CRlR# RtC6^ 2t«R CRR# TO OX TOR Rf^o rrR, «#t ^oR TORtC^ *RTOR TO< 
RTO fW (R^ £|fvb<pp|v© TO fTO' RtCRl fTOt (RotCR TOtCRt TOC^ X iR 5 ^ CTO 5 


*o)1r 

























































































































%oXr 


^sitm Slf^FFT 

toU ?C® *tlBT ®ire? ^ ^1-teHH <*ltot to*, TOT <4? TOT CS<& to 
ton sifo*Mw« *m pfi^t to to Tim i ^tto csiSr q to^ ^tto ^?r 
sjl««pp|'0 ?C?T F R**J Pttil Dt®l <llw I 



fi>6) 8.22: v °) < i'® o i 'silfHlii t«p|«ph o»'©«( ?mt 8iR>Rs(I5 ^5 c^T^Jlrr i 

x to «? wt to afaMWii *m no qf <*m to ?fc? ^ ato; 
thes ?far tot ffito <antm i ®m *npr extern sifato to 

■55® *imw m 1 to to ®m *n*t <?&$ ?m *fR?*t ®i 4 iwi ?m ®miFr ^ ?c? on gpit 

<*ms fq c?Nt to to x' to^® to® x'^x^ toto i ^ to 

<mw op m*im «*m toc^ tw xy iw tot stto? x'y' c*tm Tim i x'y 1 

<sfc? Titom®Rm extern ^icm Titt^ m, ^ ^rmmm trr ^ <*\*m to sifoR^IU to 
w^i ?*tcto «<ft 2if®f?to ®mp®? 2 tf®f^i tBar <mc^ <?mr tj^ afoRto ^r ?** 
^vst-^^m^rat ?to crpmmtoF to^m, stftoto ®to ?® 
^mi to ,£ ito to crpi^m top® ^nwt ?? ®w grftoto «iiwi* to 
aiaiits^H ^c?i Tjtw stf®to tor ?mm wu "to ®rm fto® ?j® *imc? m i) 

<*mtc? ®m®@T ®mnm crpirpm c®®c? extern to ^m siftoto c^tr 

(to c^m CT'QTit Tim»; 

(a) srftoto? ®m^irn c^mm <to to? ?mc? ®rm®r ? 5 ^to ®mmt£m 

«*m 1 ^''§n> tfs^ crpmt^m ^ics?. -m ?c? srt®f?w? ®R*?mfi> ?5? ®® i jc? i 

(b) to®RP®? 

(c) OTM 

(d) sifrGto* tiki's l?«?r ^<im ®m «i<hi<.»is **m, ?® wi^*m ^ic^. 
Tjtc? ®m t't^u’s ®® c?c® Titmi 











































































wW' l l ^5 CTlW 


toi TO» w £tf®% crofl «ift sifcRijfij ^ttos ^wsfw, tot 
smm tost afcft* <ror, TO^ tow afoRvis tefit to, tow TO 

TOj «ll(.®ll wrnl'j)'® TO (f53f 8.23)1 



f^ar 8.23: '5R^ 5 T ^ItTHtTf 'SR s t^ 4 J '$ wl^l^l 
‘jflc'^fl 4l^w sHg«i slF®RxIi> ^ 'St'Sl 1 

‘ fTO ^ f3ft> £S\ 5c*o|b|'Q TOl, 

QF 4<J? RS TO ijfi> X 1 


TOtlttM TO XY *<TO Y 

glFoRvHS *MMlMH TO 
YP TO* «ltTOl X Rhj|U« 

TO** c** ^srj vaiivic^ ^ 

TO TO^© TOl c£R# TO 'TO* 

^Icsf ^■©uh xq ^ a|f©^Pi© to 

4fi> U“b*\$ PFWT 1*^ F t£RT C5^ 

%* qf *twi filter TOft 

TOit f frspr cro- fro ^sjfoss ’til? 1 

4fi> ©R©»T ©ilflita 2jf©*ppi© TO RS 
iTOW awHMM TO TO, TO't 

w®?i®r to? TOit TOnw 

SlI^Pl© TO C* W*f t* 1 ^* C®'5* 

^itwt ^ vsi? TO*I? iSpSt *w 



fi>3f 8.24: «I4'8*1 <4<pfl> '^5 t*fl4t 5 1 

^■slt.^* 1*^*1 ij*C9* <JlRC.fl fTT^lTI^T Slf®1**lT> St°5l 
<54? C^tT> TO 


I^JC® 0Q( 4MC* i£W X 1 t* 1 ^ TO 
X l^j? TO** I -4lC5^ X' 1*^ CTO 
PO GN? «*RT *T*ft Y' l^o <^t 
TOt^ <4*? X'Y' TO XY 4? TO** I 
TOre§: TO s)f^>Rvn> 4*1* *IW 
o?Nt TOsff TO** CT0far 1 

8.24 f&CST f*f 4*^ f**? TOtWt 
TOW< XY CTtTO Tj*ff5? 

1*3* CTO (TO TJTO *Nt w^l 
4*tW ***fi>* TOW Wlft 1 

**# TO fa croi^r ij*w* H 3 * 
i^5 TO TO TOft ^ TOfaffo 

"TOT 4^ 4**^ R*^C©, 8.25 fscar OTSR 


Jb 






















































































«llWH 




^ Ri, eif^^r RRR RRt f$R ^(Bd Wi crrr ^5^ 
r^r 'm t^ 5 # faf f%?j rhr 4R?r tffcsr crr ws *nori crrr ^ 5 ^ r$r 

CRftRRSgCRRRRRRR £|fR%RR 4 ?R^T: 

(a) 8 |R>Rum 'aM^M&l tR& RRR R^ crrr RR 'Q’R I R©^ <#R 

C4l4l>l 4R* RR5R RUHR CRC®?T RRRR RflR gll&fiwn 'fll4>«IH&l 
o<p«as R$«i i <^fi> *lfw '©i<)'®«i '©il*i«il<i <w>'©ls <RR <RR <il$w RtR '®kt«i 

rr rr crcrr crrri ^ r^ f$R cresr «*i?r rcr rirr 

SlftsRwS '©IR^hBl'Q $£<1 t<PCttJ I 

(b) £|R>R*fiS R*sri r$ 4*$&lt4 fe rR stfR% <R RF?T CRTRRR *f#f$R <?r 
3<P^ SiFaR^ulc^p <5^5 *JR ^,c®i ^Bl*. RR £|R>R*f i 

(c) 2lR)R^ i 

(d) 2l0s1<wIB<i Ir©?' <p-sic.<i 4fi> CRRR RR 'Q^R i RfR ^ CRlRR fR*j[ <*R? 

<R>Rl« CRE3RT RRRER RCR RtRR 2|fRfR?fi>R StfRf^RRR^ (RERR5I R5 
Wl^Pl iR^R RRlRlH. W R51 <i-a§ 1B "3RRR CR® RCR R^R RS '©k<.«1 4R 

RRR RR RRR R 5 ^ (^ c^i t# <5§t <|^\4)R CRt® RCR RfRR 

£|foRw« RR^R WS Ufa <^0R RlRlteM ^RR i 

RRR SblRR) RRRR RR ^3R (£]<r R|iMl« RR 3FsRw« RR^TR RlRR ^©#t 

(RR RRt|i RRRT R^R (fiRfiJv|M ^3j r^R to <fft RRTtpIt RRF© RRaR, ^30 

/-> 

1 1 _ 1 

u v f 

^_ I _,_^ 

3|RER u RCt^. RRRR ^ (RCR R^jR ^R5, v StfoRws *|R5 3)R? f CRRR 
ij^i 

RR»R 2tfR% ^R^ MRRI RRR RRR RRHR OT«R CRRT RCT (RIR iRRQ 

(£1 R*5R StfRfRT ^®R RR RR i CRRR (RRR^ CR^R RRsR SlfoRw ^fRRHRR 
RtMR RR, Rft CRtCR RtR CRR R?T, CR«ltR 2|R>R^0> CRR^ 

^1 RRRf RRRn ^ (RRR C5RR (RRR RRR Ir 5 ^ ’ft 1W RRR tw RRR 
(RRR C5RR (RRR RiR CRRR RRR R i 


Rft-'so, 'ihl^R'feh, w-io^r cs|1*f 





























































































































aftt: 8.24 to XY 

<*$$4 fcsfi WS X'Y' 41 ■#? 

x'y 1 ft ^*§ft ^®r sfftfaf 

c^im^sr? 

%WT: 4ft i X'Y' 

jffi gf^a ^ vs|^c«1 ^5t? SifoR* 
XY I 

SfJSt: 44's®! q|tMl4 Wl«M>l ^sP* 4* 

tltpt 1 3^ 4raft <P* SlfoRvlB 

C^Wtn C*f4t^l1W? 

'5'Q<(: (fbifl 8.25) fW 4^»$, 'Bfls’tlH 4^ 
'aii < piwfl tseSt ffpftTitRi 



ft<5 8.25: '0W««1 4l*Ml*l WRH 5 ! 4^ 
4^ft^5> ?Wc?r stRRvft 
4^ erl$M1?l ^tftt (TNt ^ifir 1 


4^ft «iiiiHM cs^pm R«h 5<$ ftofl, 4« cpnt 4to« 

c»ii»| 'oii*ml ^R 1 

8.7 (Magnification) 

'ai1*wl CPF*lffs C*fc?lft CT 4^ftt 8|^© ^5 <?fC^ C^ft ^5 

^ '®|$, R^SI^lc^ ^iHlt 'St'lj R^^ ^C®1 4^ftf 1 *t^f 4*31 PIC'S *ltC^ I STf^tof& 

^ < I J '$ <pvs ^5 piuIct m ^®ll ^?r 1 4<Pi>i <1 J ''SR Wfa "53T l 4^? '»R 

2f%Rw? ^T l' 'si^c°i -^b^; 

l' 

m - l 

^rat ^ C&RlWlt't <&m ^M 3 CPfft, *ttf*T C5fttf CPf*tC5T C^fttC^ W ^s <3^11? W 

cDRiwipr cp?^ cute <?r ^®nm w ^s cpNtw, <?ftft ^ d»Pit**it»ftr to=T i 


*o*lr 



















































8.8 ’oihth (Use of Mirrors) 

8.8.1 ^t*w^nRt 

bts#R #KR RfttR 6 !' ^>lliHN ^ RROT C#t i R*R^ ’itot qlwlt* 

q-tfftw RR W ^itW RRRjR R# I C$W RW RWsR 

^irrr «<w rir ft* rrcr rr i ^ Rfw 'eiwitw tsh-rir ^ tsrcr 

dfcftw rri ^m t^ w fe 

RRi 

Wt «|1 iHN Slfaft? T5R «£TO RfalR *tfRR^5R I # «lUMlW < 1?P 5 ’?tRR RM 90° CS 
CRCR wUlM^ ^Rt &WM RJRSlR RRER ^StR-RtWR RR Rt I ^ ^1?Rt 

ta 1RRR6T *tfNt R^ (RCRt (fsaf 8.26)1 



f^3f 8.26: RfRlRR ^t?Rm 8|F©R4f ^5R 4R? RlR *IRR> RtR, SlfaRc* RfR-^R '0|R<p'o 
flNc'O ^T 'jfB ^SltRRtW ^wwMtR RHC® RW I 

ifl^fteT iWjT *1R iRRR C®tCR Rffl 'StM, R*R HR 'St^rf ail’^ui* £lc?iNi RR 

^r n*m rirrt wh rt r*cr r*j< far ^ rrcrr eil&*«n r*rt rr i retort 

*l«m R>RjIki tfrHR * 91 ^ RTRJR firCR ^1 'sjIm «ilc«nlc<p sjf®*pPi® R»Rt RtR i 

8.8.2 ^®T ^Nll 

Sv3®l R5|T?RlR CRCR'J C^llsfl <4RS gjfvaRif ta>R RSRT *llil ®Ir R® C<p|(.*ll ^*1 jg<p cr|B 
£ RtlR*1lR (RHffs R5R ^srtRRT R3RRIRRJRTRRi Hlfaj W ^StRRT *tlf® RMOTtR W 








































































m W (FT ^J *ttf®?T ^I^.'olw^l ^^<.1 %!l? f»$ t^RT 

i <*te Piiw^wic'o mm wt? RRit ^r c^tfr «*Mst mm tote «nf^r 
Tgft^BRIt ^5 <W5T WHMt C^N^® i 

8.8.3 ^SS[ ^Rt 

mm ^ri?Hk ^rot ^ ^mi?r ^ 

tfePlWlttf I <$$1% >Mtb«l ms i£T=TC >Mtb(.*l 

^ dsRwktt mm «w ^ i 

'5JR W Tp? OTtPff C^te 

fopHG*? «IW<I> ^5 ^3T C^NtRl^ «1^1t 

d5teic*<pi<.*fa *rt%91 «il»it«i ?rfw ^TCT, 

«tM d>Pit j *lt*fir *tto wm ^r 

8li«R«f fcoftWl CWtf «!^®®T «d?RR 
«i1+l4 ^w, c^iTS '®'s wf“1 '®il(.°il >r?£te 

^5^ W »Hf £|te>te«f ft®1% <P*|<.'© < H?IWI 
■sj^|%' -SR -qs -qs Cbfawlc’t mm mm 

«l^»l q|<MWl <HlU+ID 4H*W «||t«1lM>4 

»i>ii*teiiH to Ml wti wt^sf rt mm 
>ii t>«ii$d} ^©sr «ri?Rt w m\ ^iri 
TOifir *nw pfi^t tore (to 8 . 27 ), ^©te cffi mm mm sttoto m 
*whwii*i to m m\ remr &hPh T#to c*r SfateS mm mm 
w^iw'Q mm ^?f mm mm rntm top® i 

mm mm wi^ re®re to* siiwt c^s ctw ^ ^ atl^to Ml^?r 
«te reM to ^5 c^Nre ^ra mm mm m\ ^ i tsw? retestof 
^te 'ok.w ^*te toi mm "srj mm mm ^min <p«i*i i 

8.8.4 tolW^lteto 

<£R# sNcste m wimimm to® mus ^i 

mm$ Ml mcs ^ mz. c>te mmfc to m$ rnm^\ mcs ^ ^i 
rem*n to^te cwn mwm <mM mm$ to m rnmw m ert^to 



t&*[ 8.27 CTH>l>f ^k ^TM 
<PHW wfiJ ^R^®T WR*ii : ? gjf^Fpra 
I 1^l'W<ll 0 1 ^■]c c l| CTW ^Cf' OlblM 1 


*o*br 










































































































WllR #FR *54 

w r?rji -D'oiw <rss rtce^i RR©Rti5 rcr£ Rt»tifw wfcR ^rkrr sip rrr 
R’ fr rr <£ir* pRmm rmri^m Rtf® rr^rir wr* wi^wo ^jr <£r# r® 

rrrr 'iiivji^ ^$®irri ®tc?rf rrr$ fRRtRR ^f®? Rt w ^© <£ff ^srtRRt crj?f ®rj 

WfRRtR CRC® RtR i fRRtRR t§t^5vtRR iSRJ '0|(.«1<P *10(.*1* •*iu>'©*i'©l 1S4>I<1, ®1R RtP 
'©lltRM Rf^F RJtRtR <£Rtf& i 

Rtf® RHItRlR RRR cpr Rl$5 4^1 R^^K itfwf RftR, <£^ ®H^ CRCR CR^CRR Rlf®R 

^$®ir pit® *m ri»iwr ®r Rt® rsrtc® ric^, Rtf® c^Rto rtcr 1%^r crr 

RtR*F©R RRTCR1% Rt I CRl>t «I««CW ®FfRKRfR 'SRJ ^ RRIt RR i ’trip Rl*IW<l 

cr® «rl^ ®frrrr RW 'oilc«ilR»'s r*cr, c^rf& <imlws >£iRn>t jjfiPrw fRRR ®itc^, 
tRRf® crw Rtf®®rtRre <nwr^wire® *fltaRtRtR pwj 

RWfl^ R$ fRR ^5|R R5RC® RR Rtl 4R*5fR ^ftslR R*lR Rtf® MU ®RR ^ RtRtR RR, 
CRRCR 4R? RftR CRtR RlRRlRR W <?# ®?tRt® RR l (7RRJ ^®KRR RtRtR iRRtR t®§ 
%R <£)R? ^ Rtt*t R$®R>& fRRR RfC® I C# '©llRRfc® <RR 'fllW^f ®ttRRt CWT RtR 
CR5RJ <£$ ®IfRRtRM RR ^©Ri <£R*5R Wit 1^5R RRR Rife » CR ^ RtRtRR 
RlRRlRR RR RtP*t <£|R\ CR^JRR RtRRlRR iRCR® RR RRR R'SttR RftR I 

8.8.5 

RtRlf® RRst RtRtRR® '©|]<M<ll<p| RR '©INN i£|R^ RtCR 1>g-lRg RR i ^ ®1^ RR, WtR> 
RRR^ RRsR <£TR RtE*t ^g RfRl® ^RJ Wf RiR RR RtW i RRtf^ RRsfR Rlf^ 

RlRlCRlR RRR R^f RtTO rr i vsRRR^ ^ItCR Rlt? RlWt RP 

RtCR i Rc*R RRR SflR RRC^tC 6 ! ^1<P IRC® "5R ^©RR RRsR 'SRI Rt*l iRCR 'SftR^ 
CR^t WtRR C^RRt ^RIR RtW Rt i <£|RR>R ^R^flR R^’pRT^© 45° CWt R^5 '©il<plw« 
RW RlRRf RRtCRt RR I Wt RR©tR ^ RtF*fR RR RtRRtp^ RR©R ^RJ RttR ~$l ^lt^ 
(?# (RRC® RtR <£IRv RRslR Rlt^ blRlWl 'gRRt^RR^tCR IrRIRR R5R RtR I 

































































































*W4R«*H 





1. 



^<il ^.c'o *iim? 


2. C5N »RCW3I CTf*t *ttH ^ll« '®kt«l "5pra ®IH 

Res 

3. \£t®& ' J It?[, S"iSls »fl C^T? 

4 . ^srtc® hi <?f«rr -m rt <rr? 

5. OSUlRRlCIS <?5 Wpit-spioH m ■spur '0|<]\s«n ^lt?Rt <U<rIs ^Rt ^ (RR? 

6 . W sTtvo<p«i-i <j«i<.vo # cm? 

7 . g|R>*P*M « g)R>*MH CTRt? 

8. W*t ~m\? 

9. SiRtRr 4C*1? 8lR>R*f 2t*m 'Q It ^t? 

10. mm Tf*fot ^#stR <\\*&<i slRRv ^?r ^ ^tf fi>wm *iklc<u c^Nte i 

n. ^ 5 *r *kfot <?l«lc<i ^Ri 5 ^ siRR* ^ot fsapk ^esT i 



1. 8.28 f5C3R 'SJffaf ^JftRt ?kt ^ItC^ I f^GS 



<&mt 'SIlMl* <lf“tlft (Gft ^ICT 
Of%31 


2. ^®r « XY ^ffrsj »SRJ (f53J 8.29 a) 


g|R>R*1I> C^lt? 

CENT'S i 


3. '®R'®°1 ' 0 |ls*lls XY s*§|t>s ^RJ (fsaj 8.29 b) 

^“ik gjRRsjR C^klR ^af 3 28; 1%^ ^ C^W ?RT q|)Mhl 


"55^ CPNtQ I 


liHifSw ’SflM ^rMfw "5C651 


<o*lr 


































8tf%*F®FT 





ffef 8.29: (a) «ll«MUl (^141*1 cwwm ^*it 44fT> l (b) «!43 a l ^H?PTRf 

wl4h ‘JSC'S* C'S'OCS SNt 44fi> I 


4. ^55T UlltMUl XY <I^D<1 mS (tsar 8.30 a) mm SlfisfavD C4t«rm 

I 



ffcsf 8.30: (a) «is's< 1 i 'SIHMIII c4f4f 5 f >jsc'?s sIrcs ?Nt <3 *45 ^gl (b) «is'® < n ^tlRl?I 

C<Pl<Pkl ‘JSC'SS Sl’RCS ?TNt <£)4fi> S''"'g i 


5. mm mm xy < 1^4 ms (fear 8.30 b) mm ^Pn»jmt afaRvls com 

Afrit'S I 

shsr 

■5^ tailfci *iw 1S^ (V) 

1. C4Mn smls ^8? 

( 4 ) o*o 

(’t) (*t) 



































*80 


2. 8|Iwp«i*i ^*\a 

(*) 4 0*0 3 

W 1 CO 1 

3. *IWT ^rtPt 

(i) eq^pj^'vgfl *i>ii*i 

(ii) ,p t l iRf ^t *TfeT 

(iii) W't <?IW^C^-S *rf^s 

(^) i 'G ii 0*0 ii 'G iii 

CO i 'G iii CO i, ii 'G iii 

8.31 Bwi<I «ll(. e nl<. < ? 4 'Q 5 SftSi?' ^S?r ^G I 

4. BO 

(^) fo#5 0*0 *lfW 

(«t) voivs)*® l^fw (Sf) vaivsjis 

5. BO £|R>Rws C^W?f 

CO C*mp[ 'Q CT^?T CO 8M5T <SFt<FtOT 

CO co 'G 'oi-^lpm 'srtwi 



t&af 8.31 



tfeaf 8.32 


*o*lr 



























mm grf^R 


1. 8.32 

(^) "#? 

0*0 c^t^r *rt^ £ft?r*f •rt’ltett ^ c^r? 

($0 f&af i4c^ Tf’fa (?*l^ pq sjfoRc^ <pmIi 

(*0 £lt^% 4lilCTO! 1 

2. fpar 8.33 

(^F) slf'iR^ ^»iw> ^c®i? 

0*0 *F*fot °i«f'»i<.^ ^arMt^s -^tf i£rs^ «ttst -f^c^ c^r? 

(’t) frou? ^f®«p«ri fafa ^Ti 

(*0 PQ *tfos Stf^f '0|«qh8<i—fwm ^ut 'Wtl 

3 . ^wr wif^ i^tpr ’tfwm sm 

if'fafa mm 2cm <Flft <lNm »t% ^ 3.51 t5 

sj&fa c*fo\ *t% iw 6 ft 

2rf%% Cff*lfls C*t®Tl 

(^) ^t? 

0*0 1%t§ f^ R.c^iw ^5»r *T*fa <u<^i*i ^t ^ ^ c^r? 

(«D ’tfwm gf«m <MfSH5<i gjfoRw* frraj * st^Mr^iti 
(q) ’tffam t^i *pfc?i #r ^?r ^rf^r? 


^t-'ai, j»sr-io>r cslfr 




































^FSflBT TSIlWliT m C5RTO 2.99x10 s m/s, « *PR CTlPff ’JTftJR Sim ^PT 
'5|1t 4 11il m ^ CKlW <PCH m Sj1q»<|lt5t?q» <0NJT <phIh TSfiff ^t 9 ! 

^Tf*f ^H«a|Riw ^t ^MIL^I &w|aw| *N3W Wllwlfl 'oh'oc.au-g 

4^' 3 TtMR Cftft ^spff 'siftJBT , ql(. < nl<p ^ PfW^ttri 

<*$ qtf tlftrofir * 5 < w®fH sit^psR W® 'swspf 

^T*tm •man miter ^rat mp®iM stim^im ^rffl *ram 

mm*$ i 

«ilwlii dfa*nHw» <u<i^)5i ^bt ^®r vw5s\ fcsftmtmi ^tjS; ‘Rim 

%sr mr «ram srf^fafcsfirmt'^ ^ mjter 'otiHH mt ^ i 



























